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.H\ZRUGVWUDGLWLRQDOWRZQVFDSHFRPSRVLWLRQHOHPHQWV,QGXFWLYH/RJLF3URJUDPPLQJEDPERREOLQG*LRQVKLQEDVKLGLVWULFW
$EVWUDFW7KHSXUSRVHRIWKLVVWXG\LVWRDQDO\]HWKHFKDUDFWHULVWLFVRIHDFKIDFDGHRIDOOEXLOGLQJVRQERWKVLGHVFRQVLGHULQJKDYLQJ
EDPERR EOLQGV RU QRW DORQJ WKH 6KLQEDVKLGRUL 6WUHHW LQ WKH *LRQVKLQEDVKL GLVWULFW &RPSRVLWLRQ HOHPHQWV DUH GHVFULEHG LQ 
DWWULEXWHV W\SHVSRVLWLRQRQ WKH IDFDGH FRORU DQG IRUPZKLFK LV H[SUHVVHG LQ ILUVW RUGHU ORJLF7KH UXOHVRI WKH HOHPHQWVZHUH
H[WUDFWHGLQZKROHIDFDGHRQHDFKVLGHE\,/3)ROORZLQJVILQGLQJVKDVEHHQPDGHDERXWWKHFKDUDFWHULVWLFVRIWKHUXOHVRQERWK
VLGHV>@WKHIDFDGHRQWKHQRUWKVLGHDUHFRPSRVHGZLWKYDULRXVW\SHVRIFRPSRVLWLRQHOHPHQWVLQFRQWUDVWWRLWWKHIDFDGHRQWKH
VRXWKVLGHDUHFRPSRVHGZLWKDUFKLWHFWXUDOFRPSRVLWLRQHOHPHQWVKDYLQJWKHKRUL]RQWDOUHJXODULW\RIWKHVL]HIRUWKHHQWLUHIURQWDJHV
RI EXLOGLQJVZLWK WKHLU XQLIRUPFRORUZLWK EDPERREOLQGV DQG >@ RQ WKH QRUWK VLGHZLWK WKHLU FKDUDFWHULVWLF YDULHW\ RI IRUP LQ
FRQWUDVWWRLWRQWKHVRXWKVLGHZLWKWKHLUXQLIRUPFRORUZLWKRXWEDPERREOLQGV
,QWURGXFWLRQ
7KH *LRQVKLQEDVKL GLVWULFW UHSUHVHQWV D KLVWRULFDOO\ YDOXDEOH
WRZQVFDSHDQGKDVORQJEHHQGHVLJQDWHGDWUDGLWLRQDODUFKLWHFWXUH
SUHVHUYDWLRQ GLVWULFW )LJXUH  7KHUH DUH PDQ\ WUDGLWLRQDO WHD
KRXVHV EXLOW IURP WKH ODWH (GR SHULRG WR WKH HDUO\ 0HLML HUD
IUHTXHQWO\ WKH WRZQVFDSHRI*LRQVKLQEDVKLGLVWULFWZHUHKLJKO\
UHILQHGLQWHUPVRIDUFKLWHFWXUDOGHVLJQ)RUWKHSUHVHUYDWLRQDQG
UHYLWDOL]DWLRQRIWKHWUDGLWLRQDOWRZQVFDSHZHQHHGWRJUDVSKRZ
WKH FKDUDFWHULVWLFV RI WKH WRZQVFDSH LV IRUPHG E\ DUFKLWHFWXUDO
FRPSRVLWLRQ HOHPHQWV VXFK DV URRIV DQG ZLQGRZV DQG
DUUDQJHPHQWVVXFKDVEDPERREOLQGVFRPSDULQJWRRWKHUGLVWULFWV
RULQWKHVDPHGLVWULFW)XUWKHUPRUHWRJUDVSWKHFKDUDFWHULVWLFRI
WKHEXLOGLQJRULJLQDODSSHDUDQFHZKLFKWRRNRIIDEDPERREOLQG
DV ZHOO DV VXFK D IDFDGH RI WKH EDPERR EOLQG LV FRQVLGHUHG WR
FRQQHFWHG IRU WKH DFTXLVLWLRQ RI WKH NQRZOHGJH DERXW WKH
SUHVHUYDWLRQRIWKHEXLOGLQJLQ*LRQVKLQEDVKLGLVWULFW7KHUHIRUH
WKH SXUSRVH RI WKLV VWXG\ LV WR DQDO\]H WKH FKDUDFWHULVWLFV RI
IDFDGHVRIEXLOGLQJV WR FODULI\ WKHGLIIHUHQFHVEHWZHHQ WKHERWK
RI FKDUDFWHULVWLFV RQ ERWK VLGHV RI 6KLQEDVKLGRUL 6WUHHW LQ
*LRQVKLQEDVKLGLVWULFWFRQVLGHULQJKDYLQJEDPERREOLQGVRUQRW


)LJXUH9LHZRIWKH6KLQEDVKLGRUL6WUHHW
,Q WKLV VWXG\ZHXVH ,QGXFWLYH/RJLF3URJUDPPLQJ ,/3
IRUDQDO\VLV,/3LVPDFKLQHOHDUQLQJV\VWHPEDVHGRQH[SUHVVLYH
ILUVWRUGHU ORJLF WKDW H[HFXWHV LQGXFWLYH UHDVRQLQJ DQG
JHQHUDOL]HV RI UHVXOWV IURP D ODUJH TXDQWLW\ RI H[DPSOHV ZLWK
YDULRXV DQG FRPSOLFDWHG DWWULEXWH LQIRUPDWLRQ WR JHQHUDWH QHZ
FRQFHSWV FRPSDULQJ WKH WZR JURXSV RI H[DPSOHV:H UHJDUGHG
FKDUDFWHULVWLFVRIWKHWRZQVFDSHDUHDVFHUWDLQHGUHIHUULQJWRURRIV
RSHQLQJV DQG DOO RWKHU DUFKLWHFWXUDO FRPSRVLWLRQ HOHPHQWV
PDNLQJXSH[LVWLQJWRZQVFDSHDVZHOODVDUUDQJHPHQWVRISODQWV
DQG GHFRUDWLRQV DV LQGLYLGXDO ³FRPSRVLWLRQ HOHPHQWV´ DQG
GHFRQVWUXFWHGEXLOGLQJVLQWREDVLFXQLWVRIWKHVHHOHPHQWV
0DQ\SDVWVWXGLHVKDYHGHDOWZLWKWKHWRZQVFDSHRI.\RWR
LQFOXGLQJ WKH *LRQVKLQEDVKL GLVWULFW ,Q D VWXG\ E\ 0RQQDL
V\PEROV PDUNLQJ WKH WRZQVFDSHV ZHUH V\VWHPDWL]HG IURP
HOHYDWLRQV RI WKH WUDGLWLRQDO WRZQVFDSH RI .\RWR DQG WKHQ D
GDWDEDVH ZDV EXLOW GHVFULELQJ KRZ WKH\ ZHUH UHODWHG
)XUWKHUPRUH WKLV GDWDEDVH ZDV XVHG WR TXDQWLWDWLYHO\ DQDO\]H
VLPLODULW\ DQG GLYHUVLW\ LQ WKH GLVWULEXWLRQ RI V\PEROV LQ WKH
WRZQVFDSH ,Q DGGLWLRQ LQ D VWXG\ E\ 6DLWR ,/3ZDV XVHG LQ D
VLPLODU WR WKLV VWXG\ WR HVWDEOLVK WKH PHWKRG IRU GHULYLQJ WKH
FRQILJXUDWLRQ UXOHVRI IRUPHOHPHQWV LQ WUDGLWLRQDO IDFDGHVDIWHU
ODQGVFDSLQJ LQWKH6DQQHL]DNDGLVWULFW WRFRPSDUHHOHYDWLRQVRI
IDFDGHVEHIRUHDQGDIWHUODQGVFDSLQJZDVDQDO\]HG7KHVHVWXGLHV
DWWHPSWHG WR DVFHUWDLQ WKH FKDUDFWHULVWLFV RI HOHPHQWV LQ
HOHYDWLRQV DQG WKH SUHPLVH WKDW WKH WRZQVFDSHV ZHUH RQHV LQ
ZKLFK EDPERR EOLQGV KDG EHHQ KXQJ &RQVHTXHQWO\ WKH
HOHPHQWV RI IDFDGHV LQ WKH RYHUDOO IDFDGH GLG QRW LQFOXGH D
FRQFHSWRIGHSWK
+RZHYHUDFWXDOWRZQVFDSHVDUHIRUPHGLQWKUHHGLPHQVLRQV
E\VXFKDVWKHRYHUKDQJLQJRIHDYHVDQGODWWLFHZLQGRZVRQWKH
VWUHHW VLGH 7KXV WR DVFHUWDLQ WKH FKDUDFWHULVWLFV RI WRZQVFDSHV
VSDWLDOO\ LV LPSRUWDQW DFFRXQWLQJ IRU WKH DFWXDO DSSHDUDQFH RI
EXLOGLQJV KLGGHQ EHKLQG EDPERREOLQGV%DVHG RQ WKH SUHYLRXV
VWXGLHV WKH GLVWLQFWLYH IHDWXUH RI WKLV VWXG\ LV DSSURDFKLQJ DOO
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
³FRPSRVLWLRQ HOHPHQWV´ LQFRUSRUDWHG LQWR WRZQVFDSHV RQ ERWK
VLGHV RI 6KLQEDVKLGRUL 6WUHHW ZLWK D IRFXV RQ ZKHWKHU RU QRW
WKHUHDUHEDPERREOLQGV$WWULEXWH LQIRUPDWLRQ LQFOXGLQJGHSWK
LV GHVFULEHG EDVHG XSRQ ILUVW RUGHU ORJLF )XUWKHUPRUH WKH
GHVFULSWLRQV DUH DQDO\]HG XVLQJ ,/3 LQ RUGHU WR JUDVS WKH
FKDUDFWHULVWLFVRIWUDGLWLRQDOWRZQVFDSHVXVLQJH[WUDFWHGUXOHV
0HWKRGV
21),(/'6859(<$1''5$)7,1*2)(/(9$7,216
7KH VXEMHFW RI WKLV VWXG\ LV WKH  EXLOGLQJV QRUWK VLGH 
EXLOGLQJV VRXWK VLGH  EXLOGLQJV RQ 6KLQEDVKLGRUL 6WUHHW
)LJXUH  7KH IDFDGHV RI DOO EXLOGLQJV RQ ERWK VLGHV ZHUH
SKRWRJUDSKHG DQG D PHDVXUHPHQW VXUYH\ FRQGXFWHG RQ ILHOG
VXUYH\ )XUWKHUPRUH WKHVH SKRWRJUDSKV ZHUH FRPSRVHG RI
HOHYDWLRQ LPDJHVZLWK VRPHSKRWRV)LJXUH7KHEXLOGLQJV LQ
*LRQVKLQEDVKL GLVWULFW UHSUHVHQW D PL[WXUH RI YDULRXV EXLOGLQJ
VW\OHV ZLWK GLIIHUHQW IURQWDJH VL]HV EHWZHHQ WKH GLIIHUHQW
EXLOGLQJV%DVHGXSRQ WKHRQ ILHOG VXUYH\ WKHEDVLF WRZQKRXVH
HDYH IURQWDJH VL]H ZDV DSSUR[LPDWHO\  P DQG EXLOGLQJ
QXPEHUVZHUHDVVLJQHGWRHDFKDQDO\]HGEXLOGLQJEDVHGRQWKHVH
VL]HV+RZHYHUPRUHWKDQRQHEXLOGLQJQXPEHUZDVDVVLJQHGWR
EXLOGLQJVZLWKIURQWDJHRIPRUJUHDWHUXVLQJPDVDEDVLV
EXLOGLQJQXPEHUVRQQRUWKVLGHJWRJEXLOGLQJQXPEHUVRQ
VRXWKVLGHRWRR


)LJXUH6DWHOOLWHLPDJHRI*LRQVKLQEDVKLGLVWULFW
*RRJOH(DUWK*RRJOH%XLOGLQJLPDJH=(15,1
,PDJHODQGVHW'DWD6,212$$861DY\1*$*(%&2
'(),1,7,2162)$775,%87(6
)RXUDWWULEXWHVDUHGHILQHGIRU³FRPSRVLWLRQHOHPHQWV´W\SHV
W\SHV SRVLWLRQ RQ WKH IDFDGH QXPEHU RI OHYHOV  W\SHV
KRUL]RQWDODUUDQJHPHQWVW\SHVFRORUW\SHVIRUPVKDSH
W\SHVPDWHULDOW\SHVKHLJKWW\SHV
>7\SH@ $OO YLVLEOH FRPSRVLWLRQ HOHPHQWV RQ EXLOGLQJ ZDOOV RI
DUFKLWHFWXUDO FRPSRVLWLRQ HOHPHQWV VXFK DV URRIV DQG RSHQLQJV
SODQWV DQG IXUQLWXUH ZHUH GHILQHG DV FRPSRVLWLRQ HOHPHQWV
7KHVHHOHPHQWVSHFXOLDUWRWKH*LRQVKLQEDVKLGLVWULFWDUHQDPHG
UHIHUHQFLQJ GLVWULFW SUHVHUYDWLRQ SODQV E\ WKH .\RWR &LW\
*RYHUQPHQW8UEDQ3ODQQLQJ%XUHDX)LJXUH
>3RVLWLRQ RQ WKH IDFDGH@ 7\SHV RI SRVLWLRQ RQ WKH IDFDGH DUH
HVWDEOLVKHG DV IROORZV RQ HOHYDWLRQ IRU HDFK EXLOGLQJ 9HUWLFDO
DUUDQJHPHQWV FRQVLVW RI  W\SHV IRU QXPEHU RI OHYHOV  WR 
KRUL]RQWDODUUDQJHPHQWVFRQVLVWRIW\SHVGLYLGHGLQWROHIWVLGH
PLGGOHDQGULJKWVLGH)LJXUH
>&RORU@7KH3KRWRVKRSFRORUVDPSOLQJWRROLVXVHGWRUHWULHYHWKH
FRORU RI HDFK HOHPHQW LQ EXLOGLQJ SKRWRJUDSKV LQ 5*% YDOXHV
ZKLFKDUH WKHQFRQYHUWHG WR WKH0XQVHOOFRORUV\VWHPWRGHILQH
FRORUV &RORUOHVV WUDQVSDUHQFLHV DPRQJ WKHP LQGLFDWH JODVV ,Q
DGGLWLRQ GLIIHUHQW W\SHV RI FRPELQDWLRQV RIPXOWLSOH FRORUV DUH
DOVRGHILQHGVXFKDVZKHQDSRVWSDVVHVWKURXJKFRORUEDFNLQJD
ZDOODZDOOZLWKH[SRVHGWLPEHUVIRUH[DPSOH)LJXUH
>)RUP@  7\SHV RI IRUP DUH GHILQHG E\ WKUHH DWWULEXWHV VKDSH
PDWHULDO DQG KHLJKW 7\SHV RI VKDSH DUH GHILQHG DV WZR
GLPHQVLRQDOEDVLFILJXUHVDQGWKUHHGLPHQVLRQDOVROLGJUDSKLF

)LJXUH(OHYDWLRQRIWKHERWKVLGHVRIIDFDGHRI*LRQVKLQEDVKLGLVWULFW
DHOHYDWLRQVZLWKEDPERREOLQGVQRUWKVLGHKJWRKJVRXWKVLGHKRWRKR
EHOHYDWLRQVZLWKRXWEDPERREOLQGVQRUWKVLGHQJWRQJVRXWKVLGHQRWRQR
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
LQFOXGLQJ ZKHWKHU KDV ODWWLFHV SDWWHUQV RU QRW 7KUHH
GLPHQVLRQDO W\SH GHILQHV D W\SH EDVHG XSRQ QXPHULFDO YDOXHV
REWDLQHGIURPPHDVXUHPHQWVXUYH\VRIKHLJKWZLGWKDQGGHSWK
,QDGGLWLRQFRPSRVLWLRQHOHPHQWVWKDWDUHYHU\VPDOOLQVL]HDQG
IRUPVWKDWDUHGLIILFXOW WRDVFHUWDLQDUHGHILQHGDVDJJUHJDWHVRI
PXOWLSOHFRPSRVLWLRQHOHPHQWV,QDGGLWLRQPDWHULDOVDUHGHILQHG
UHIHUHQFLQJ GLVWULFW SUHVHUYDWLRQ SODQV E\ WKH .\RWR &LW\
*RYHUQPHQW 7KUHH W\SHV RI KHLJKW DUH XVHG EURDGO\ GLYLGLQJ
KHLJKWLQWRPPRUOHVVPPWRPPDQGPPRU
PRUHEDVHGRQDFWXDOPHDVXUHPHQWV)LJXUH


)LJXUH7\SHVRIFRPSRVLWLRQHOHPHQWVRIIDFDGHW\SHV


)LJXUH7\SHVRISRVLWLRQRQWKHIDFDGH
1XPEHURIOHYHOVW\SHV+RUL]RQWDODUUDQJHPHQWVW\SHV


)LJXUH7\SHVRIFRORUVRIFRPSRVLWLRQHOHPHQWVW\SHV



)LJXUH7\SHVRIIRUPRIFRPSRVLWLRQHOHPHQWV
6KDSHW\SHV0DWHULDOW\SHV+HLJKWW\SHV
,1387'$7$72352*2/
3URJROZKLFK LVRQH ,/3 V\VWHPFUHDWHGE\0XJJOHWRQ 
DOORZVDUELWUDU\3URORJ3URJUDPVDVEDFNJURXQGNQRZOHGJHDQG
DUELWUDU\ GHILQLWH FODXVHV DV H[DPSOHV ,QSXW GDWD WR 3URJRO
FRQVLVWVRIDVHWRISRVLWLYHH[DPSOHVDVHWRIQHJDWLYHH[DPSOHV
DQG EDFNJURXQG NQRZOHGJH ,Q WKLV VWXG\ HDFK FRPSRVLWLRQ
HOHPHQW LV UHJDUGHG DV DQ H[DPSOH +RZHYHU ODUJH URRIV DQG
ZDOOV H[WHQGLQJ DFURVV HQWLUH IURQWDJHV DV ZHOO DV YHU\ VPDOO
H[WHULRU HOHPHQWV VXFK DV SODQWV UHSUHVHQW ODUJH GLIIHUHQFHV LQ
VXUIDFH DUHD RQ HOHYDWLRQV +HQFH EXLOGLQJV DUH GLYLGHG LQWR
GLIIHUHQWOHYHOVYHUWLFDOO\DQGDUHGLYLGHGKRUL]RQWDOO\LQWRWKUHH
VHFWLRQVDOHIWVLGHPLGGOHDQGDULJKWVLGH7KXVDFRPSRVLWLRQ
HOHPHQW UHSUHVHQWV RQH H[DPSOH EHORQJLQJ WR RQH RI WKHVH
VHFWLRQV(DFKIRXUDWWULEXWHVW\SHSRVLWLRQRQWKHIDFDGHFRORU
DQGIRUPGHVFULEHGDVEDFNJURXQGNQRZOHGJH,QDGGLWLRQ³LVD
KLHUDUFKLHV´ZHUHGHILQHG7KHKLHUDUFKLHVRIWKHDWWULEXWHVEDVHG
RQ LQFOXVLRQ UHODWLRQ DUH NQRZQ LQ DGYDQFH ,Q RUGHU IRU WKH
H[DPSOHVDQGEDFNJURXQGNQRZOHGJHWREHLQSXWWHGLQWR3URJRO
WKH\ DUH GHVFULEHG LQ 3URORJ GHVFULSWLRQ EDVHG RQ ILUVWRUGHU
ORJLF7KHGHVFULSWLRQ IRUH[DPSOHVDQGEDFNJURXQGNQRZOHGJH
DUH DV IROORZV 'HVFULSWLRQV RI H[DPSOHV DUH PDGH XVLQJ WKH
SUHGLFDWH ³WRZQVFDSH´ 7KH ,'V RI FRPSRVLWLRQ HOHPHQWV DUH
VXEVWLWXWHGLQWRH[DPSOHV7KHDWWULEXWHVRIWKHIRXUFRPSRVLWLRQ
HOHPHQWVDUHGHVFULEHGXVLQJWKHUHVSHFWLYHSUHGLFDWHVRI³W\SH´
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
³SRVLWLRQ´ ³FRORU´ DQG ³IRUP´ ,Q DGGLWLRQ WKH ³LVD
KLHUDUFKLHV´DUHGHVFULEHGDVD+RUQFODXVHZLWKDQLPSOLFDWLRQ
V\PERO ³ ´ DWWDFKHG 7KH IRUPDWV IRU WKHVH GHVFULSWLRQV IRU
H[DPSOHV DQG EDFNJURXQG NQRZOHGJH DUH VKRZQ LQ )LJXUH 
'HVFULSWLRQVRI WKHDWWULEXWHV IRU WKH IRXUFRPSRVLWLRQHOHPHQWV
DERYH DUH LQSXWWHG LQWR 3URJRO $/(3+ YHU  ZKLFK LV RQH
,/3 V\VWHP DQG WKHQ UXOHV IRU FRPSRVLWLRQ HOHPHQWV DUH
H[WUDFWHGIRUWKHRYHUDOORIIDFDGH
$QDO\VLV
([DPSOHVRIGHVFULSWLRQVIRUFRPSRVLWLRQHOHPHQWVLQSXWWHGLQWR
3URJRO DUH VKRZQ LQ )LJXUH  EDVHG XSRQ WKH IRUPDWV IRU
GHVFULSWLRQV GHILQHG LQ WKH SUHFHGLQJ VHFWLRQ (DFK VHW RI
FRPSRVLWLRQHOHPHQWVIRUWKHIDFDGHRQHDFKVLGHRIDWFRQVWLWXWH
RQH JURXS %\ FRQVLGHULQJ RQH VHW RI FRPSRVLWLRQ HOHPHQWV DV
SRVLWLYH H[DPSOH DQG DQRWKHU VHW RI FRPSRVLWLRQ HOHPHQWV DV
QHJDWLYH H[DPSOH FODVVLILFDWLRQ UXOHV DUH H[WUDFWHG DSSO\LQJ WR
WKH SRVLWLYH H[DPSOH %DVHG RQ WKH DERYH WZR DQDO\VHV DUH
SHUIRUPHG ³&DVH$´ RI FRPSDULQJ IDFDGHV RQ ERWK VLGHVZLWK
EDPERREOLQGVDQG³&DVH%´RIFRPSDULQJIDFDGHVRQERWKVLGHV
ZLWKRXWEDPERREOLQGV7KHFKDUDFWHULVWLFVRIWKHUHVSHFWLYH
IDFDGH DUH GLVFXVVHG DFFRUGLQJ WR WKH H[WUDFWHG UXOHV IRU WKH
FRPSRVLWLRQHOHPHQWVRIWKHRYHUDOORIIDFDGHRQERWKVLGHV
,Q&DVH$UXOHVIRUFRPSRVLWLRQHOHPHQWVDUHH[WUDFWHG
IURPWKHJURXSVRIQRUWKVLGHDQGUXOHVDUHH[WUDFWHGIURPWKH
JURXSVRIVRXWKVLGH,QDQDO\VLV&DVH%UXOHVDUHH[WUDFWHG
IURP WKH JURXSV RI QRUWK VLGH DQG  UXOHV DUH H[WUDFWHG WKH
JURXSV RI VRXWK VLGH ,Q WKLV VWXG\ ³FRYHUDJH´ LV XVHG DV WKH
PDLQ HYDOXDWLRQ FULWHULD IRU UXOHV H[HFXWHG IURP ERWK VLGHV RI
IDFDGH LQ WZRFDVHV LI DQDO\VLVXVLQJ ,/3&RYHUDJH LV WKH WRWDO
QXPEHU RI SRVLWLYH H[DPSOHV H[SODLQHG E\ UXOHV IRU WKH WRWDO
QXPEHURISRVLWLYHH[DPSOHVDQGLVUHJDUGHGDVDVLJQLILFDQWUXOH
DV ORQJ DV WKH FRYHUDJH YDOXH LV ODUJH ,Q WKLV VWXG\ UXOHV
PDUNHG WKH FRYHUDJH PRUH WKDQ  DUH FRQVLGHUHG
UHSUHVHQWDWLYH UXOHV RIWHQ DSSHDULQJ LQ ERWK DQDO\VHV DQG DUH
VXEMHFWWRGLVFXVVLRQ7KHUXOHVH[WUDFWHGIURPDQDO\VHVRI&DVH
$DQG&DVH%DUHFDWHJRUL]HGLQWRWKHIROORZLQJWKUHHSDWWHUQV
>5HVXOW@6DPHGHVFULSWLRQVRIUXOHVH[WUDFWHGIURP&DVH$
DQG%DQGDOVRZLWKWKHVDPHFRYHUDJHPDUNHG)LJXUH
>5HVXOW@6DPHGHVFULSWLRQVRIUXOHVH[WUDFWHGIURP&DVH$
DQG%EXWZLWKKLJKHUFRYHUDJHPDUNHGLQ&DVH%)LJXUH
>5HVXOW@ 5XOHV HDFK H[WUDFWHG IURP&DVH$ RU %ZLWK QR
FRPPRQDOLWLHV)LJXUH

)LJXUH'HVFULSWLRQRIH[DPSOHVEDFNJURXQGNQRZOHGJHDQGUXOHVH[WUDFWHGE\FRPSDULQJERWKVLGHVRIIDFDGHVLQ&DVH$DQG%
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
)LJXUH7KHUHVXOWRIWKHUXOHVH[WUDFWHGIURP&DVH$DQG%DQGDOVRZLWKWKHVDPHFRYHUDJH>5HVXOWUXOHQXPEHURQQRUWKVLGH5JRQVRXWKVLGH
5R@DQGUXOHVGHULYHGIURP&DVH$DQG%EXWZLWKKLJKFRYHUDJHIRU&DVH%>5HVXOWUXOHQXPEHURQQRUWKVLGHUQJRQVRXWKVLGHUQR@
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)LJXUH5XOHVHDFKH[WUDFWHGIURP&DVH$RU%ZLWKQRVDPHGHVFULSWLRQVRIUXOHVEHWZHHQWZRDQDO\VHV>5HVXOW@
UXOHQXPEHURQQRUWKVLGHLQ&DVH$5KJ5XOHQXPEHURQVRXWKVLGHLQ&DVH$5KR
UXOHQXPEHURQQRUWKVLGHLQ&DVH%5QJ5XOHQXPEHURQVRXWKVLGHLQ&DVH%5QR
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5XOHV IRU ERWK VLGHVZLWK DQGZLWKRXW EDPERREOLQGV H[WUDFWHG
IURPDQDO\VHV&DVH$DQG%ZLWKH[DFWO\WKHVDPHGHVFULSWLRQV
LQ FDWHJRU\ RI SDWWHUQ >5HVXOW@ PD\ EH VDLG WR LQGLFDWH
FKDUDFWHULVWLFV RI FRPSRVLWLRQ HOHPHQWV LQ WKH IDFDGH RQ ERWK
VLGHV ZKHUH VHFWLRQV ZLWK EDPERR EOLQGV KDYH EHHQ H[FOXGHG
7KHVHUXOHV\LHOGWKHIROORZLQJDVWKHPDLQGLIIHUHQFHVEHWZHHQ
FRPSRVLWLRQHOHPHQWVRQWKHWZRVLGHV)LUVWLQWHUPVRIIRUPLV
XQGHUVXUIDFHIROORZHGE\VL[LQWHUPVRIW\SHVSDQGUHO
ZDOOZDOOVKXWWHUER[SURMHFWLQJODWWLFHZLQGRZ
VLJQERDUGDQGHDYHIRUW\SH)LJXUH
8QGHU VXUIDFH0DQ\ZDOOV RQ WKH QRUWK VLGH KDYH D SODVWHU
ILQLVKPDQ\UHFHQWO\UHEXLOWEXLOGLQJZDOOVRQWKHVRXWKVLGHDUH
FKDUDFWHUL]HG DV FRPSRVHG RI PDWHULDOV VXFK DV .\RNDEH FOD\
ZDOOVVWHHORUPRUWDU
6SDQGUHOZDOO0DMRUGLIIHUHQFHVLQPDWHULDODUHVHHQRQWKH
ERWKVLGHVEXWVSDQGUHOZDOOVRQWKHQRUWKVLGHDUHRIWHQIRXQGWR
EH RQ WKH OHIW VLGH RQ WKH IDFDGH DQG FRORUHG GDUN EURZQ RU
EURZQ ZKLOH VSDQGUHO ZDOOV RQ WKH VRXWK VLGH DUH VHHQ ZLWK
GLIIHUHQWFKDUDFWHULVWLFVLQWKHPLGGOHDQGDUHGDUNEURZQRUGHHS
EOXHLQFRORU
 :DOO 5HJDUGLQJ GLIIHUHQFHV EHWZHHQ ZDOOV ZLWK H[SRVHG
WLPEHUSLOODUVRQHLWKHUVLGHSODQNLQJZLWKDZRRGJUDLQSDWWHUQ
LV XVHG RQ WKH QRUWK VLGH ZKLOH .\RNDEH FOD\ ZDOOV ZLWK QR
SDWWHUQVDUHXVHGRQWKHVRXWKVLGH
6KXWWHUER[2Q WKHQRUWKVLGH VKXWWHUER[DUHRIWHQSODFHG
RQ WKH ULJKWVLGHRQ WKH IDFDGHRQ WKHRWKHUKDQGRQ WKHVRXWK
VLGHWKH\DUHSODFHGRQWKHOHIWVLGHRQWKHIDFDGH
3URMHFWLQJ ODWWLFHZLQGRZ3URMHFWLQJ ODWWLFHZLQGRZV LQ WKH
IDFDGHV RQ WKH QRUWK VLGH LQFOXGH ERWK 2\DNRODWWLFHV DQG
6KLPRWD\DODWWLFHVDQGKDYHGHHSEOXHDQGGDUNEURZQFRORU2Q
WKHRWKHUKDQG WKHSURMHFWLQJ ODWWLFHZLQGRZVRQ WKHVRXWKVLGH
KDYH RQO\ 6KLPRWD\DODWWLFHV DQG D IUHTXHQW UXOH LV WKDW WKH\
KDYHDGHHSEOXHFRORU
 6LJQERDUG2Q WKH QRUWK VLGH VLJQERDUGV DUH GDUN EURZQ LQ
FRORUDQGDUHRIWHQSODFHGRQWKHOHIWVLGH2QWKHRWKHUKDQGRQ
WKHVRXWKVLGHVLJQERDUGVDUHRIWHQZKLWHDQGSODFHGRQWKHULJKW
VLGH
 (DYHV $ FKDUDFWHULVWLF RI ERWK VLGHV LV GDUN JUHHQ HDYHV
7KRVH RQ WKH QRUWK VLGH XWLOL]H H[WHQGHG VKDSH RI EHOORZV DQG
URRI WLOHV ZKLOH WKRVH RQ WKH VRXWK VLGH XVH PDVVLYH H[WHQGHG
VKDSHDQGFRSSHUSODWH
3HFXOLDUFKDUDFWHULVWLFVZLWKQRGLIIHUHQFHVRWKHUWKDQWKRVH
DERYH RQ WKH QRUWK VLGH DUH ZLQJ ZDOOV SODQWLQJV FDVFDGH
JOD]LQJ HQFORVXUHV SRVWV DGYHUWLVHPHQWV DQG QDPHSODWHV
7KHVHLQVWDOODWLRQVDUHQRWHVVHQWLDOFRQVWLWXHQWVRIEXLOGLQJV2Q
WKHRWKHUKDQGRQWKHVRXWKVLGHWKHUHDUHFRPSRVLWLRQHOHPHQWV
WKDW DUH FRORUOHVV DQG HTXLSPHQW LQ RWKHU ZRUGV JODVV DQG
FRPSRVLWLRQ HOHPHQWV XVLQJ PRGHUQ PDWHULDOV VXFK DV WKRVH
IRXQGLQVWHHOIDFLOLWLHVDQGHTXLSPHQW
 &+$5$&7(5,67,&6 2) 58/(6 :,7+ +,*+(5
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$V IRU UXOHVZLWK KLJKHU FRYHUDJH LQ WKHZKROH IDFDGHZLWKRXW
EDPERREOLQGVLQFDWHJRU\RISDWWHUQ>5HVXOW@WKHUXOHVIRUWKH
IDFDGHV RQ WKH QRUWK VLGH KDYH FKDUDFWHULVWLFV RI ZRRGHQ
FRPSRVLWLRQ HOHPHQWV ZLWK FURVV OLQHV FRPSRVLWLRQ HOHPHQWV
WKDW DUH GDUN EURZQ LQ FRORU DQG KDYH D ZRRGJUDLQ SDWWHUQ
SODFHG RQ WKH ULJKW VLGH IOHVKFRORUHG FRPSRVLWLRQ HOHPHQWV
SODFHG RQ HLWKHU WKH OHIW RU ULJKW )LJXUH  &RPSRVLWLRQ
HOHPHQWVZLWKFURVVOLQHVLVWKRXJKWWREHVHHQLQFDVFDGHJOD]LQJ
LQEXLOGLQJJ)LJXUH:RRGJUDLQSDWWHUQZLWKGDUNEURZQ
LQ FRORU LV WKRXJKW WR EH D PDLQO\ VHHQ LQ VHFRQGIORRU VWRUP
VKXWWHUVDQGIOHVKFRORUHGFRPSRVLWLRQHOHPHQWVLVWKRXJKWWREH
WKHFKDUDFWHULVWLFRISODVWHUILQLVKZDOOV
7KH IDFDGH RQ WKH VRXWK VLGH WKH FKDUDFWHULVWLF LV VWRUP
VKXWWHUVSODQHZLWKVOLWLQEURZQFRORUREORQJSODQHZLWKPLGGOH
KHLJKW7KHIDFDGHRQWKHVRXWKVLGHDUHVDLGWRIUHTXHQWO\KDYH
WKHVHFRPSRVLWLRQHOHPHQWVLQVWDOOHGRQWKHLQVLGHZLWKEDPERR
EOLQGV
 ',))(5(1&(6 ,158/(6$33/<,1*21/<727+(
)$&$'(:,7+287%$0%22%/,1'6
7KHUH DUH IRXU GLIIHUHQFHV LQ WKH FKDUDFWHULVWLFV RI UXOHV LQ
FDWHJRU\RISDWWHUQ>5HVXOW@FRUUHVSRQGLQJRQO\WRIDFDGHVRQ
ERWK VLGHV ZLWKRXW EDPERR EOLQGV  KDQGUDLOV  REORQJ
SODQH DQG  OLQHDU VKDSHV LQ WHUPV RI IRUP DQG  FRORUOHVV
EDVHVLQWHUPVRIFRORU)LJXUH'LVFXVVLRQRIGLIIHUHQFHVLQ
WKHVHUXOHVLVDVIROORZV
 +DQGUDLOV 7KH IDFDGH ZLWKRXW EDPERR EOLQGV RQ WKH QRUWK
VLGHLVRIWHQGDUNEURZQLQFRORU,QFRQWUDVWRQWKHVRXWKVLGH
WKHUH DUHRQO\RQHV WKDW DUH OLJKWEURZQ LQFRORU DOWKRXJK WKH\
DUHQRWFKDUDFWHUL]HGE\D IRFXVRQKDQGUDLO IRUP7KHKDQGUDLO
LQEXLOGLQJKRLVDQH[DPSOH)LJXUH
 2EORQJ SODQH 7KH IDFDGH ZLWKRXW EDPERR EOLQGV RQ WKH
QRUWKVLGH-XUDNXVWXFFRZDOOVDUHRIWHQVHHQZKLOHRQWKHVRXWK
VLGH .\RNDEH FOD\ ZDOOV DUH FRPPRQ VR WKHUH LV D FOHDU
GLIIHUHQFHLQZDOOPDWHULDO
 /LQHDU VKDSHV  &RORUOHVV EDVH 7KH IDFDGH ZLWKRXW
EDPERREOLQGVRQWKHQRUWKVLGHFKDUDFWHUL]HGOLQHDUFRPSRVLWLRQ
HOHPHQWVWDOOLQKHLJKWDQGKDYHIODWVOLWVDQGWKUHHGLPHQVLRQDO
VOLWV ZLWK YDULRXV GHSWKV IRU VOLWVKDSHG FRPSRVLWLRQ HOHPHQWV
,QFRQWUDVWWKHIDFDGHZLWKRXWEDPERREOLQGVRQWKHVRXWKVLGH
FRPSRVLWLRQ HOHPHQWV WKDW DUH ORZ LQ KHLJKW VXFK DV ZRRGHQ
WUDQVRPVDQGJODVVZLQGRZVPPRUVKRUWHULQKHLJKWRIWHQ
KDYHOLQHDUVKDSHVRUFRORUOHVVEDVHV
 ',))(5(1&(6 ,158/(6$33/<,1*21/<727+(
)$&$'(:,7+%$0%22%/,1'6
$V IRU GLIIHUHQFHV LQ UXOHV LQ FDWHJRU\ RI SDWWHUQ >5HVXOW @
DSSO\LQJ RQO\ WR WKH IDFDGH ZLWK EDPERR EOLQGV DV IROORZV
)LJXUH
+DQGUDLOV+DQGUDLOVLQWKHIDFDGHRQWKHQRUWKVLGHDUHVHHQ
WR FKDUDFWHULVWLF RI D IODWZLWK VOLW IRUPZKLOH KDQGUDLOV RQ WKH
VRXWKVLGHDUHVHHQWREHGLIIHUHQWZLWKD WKUHHGLPHQVLRQDOVOLW
%DPERR EOLQGV RQ WKH QRUWK VLGH DUH RQ WKH VDPH SODQH DV
EXLOGLQJVZKLOHRQWKHVRXWKVLGHHLWKHUWKHUHDUHEDPERREOLQGV
RQ WKH VHFRQG IORRU DQGKDQGUDLOV DUH VHHQ WREHH[WHQGLQJRXW
IURPWKHRXWHUZDOOVRIEXLOGLQJVLQEXLOGLQJR)LJXUH
3DWWHUQV$ZRRGJUDLQSDWWHUQLVIUHTXHQWO\VHHQRQWKHQRUWK
VLGHZKLOHDODWWLFHSDWWHUQLVIUHTXHQWO\VHHQRQWKHVRXWKVLGH,I
WKHUHDUHDOVRQRWEDPERREOLQGVWKHGLIIHUHQFHVDUHDULVHGLQWKH
SDWWHUQVRIFRPSRVLWLRQHOHPHQWVVXFKDVVKXWWHUER[HV
 7UDQVRPV DUH FKDUDFWHUL]HG E\ EHLQJ GDUN EURZQ DQG
DUUDQJHGLQWKHPLGGOHRIIDFDGHZLWKEDPERREOLQGV,QFRQWUDVW
RQWKHVRXWKVLGHUHJDUGOHVVRIZKHWKHURUQRWWKHUHDUHEDPERR
EOLQGV LI WUDQVRPVKDYHDZKLWHEDFNJURXQG WKDW LV LI JODVV LV
QRWXVHGWKHQWKHFKDUDFWHULVWLFVLVIRXQGRQWKHOHIWVLGH
 3ODQH ZLWK VOLW DUH RIWHQ SODFHG LQ WKH ULJKW VLGH RQ HLWKHU
IDFDGHVRIWKHQRUWKDQGVRXWKVLGHV)XUWKHUPRUHWKH\DUHVHHQ
RQ WKH QRUWK VLGH RQ FRPSRVLWLRQ HOHPHQWV RI YDULRXV FRORUV
LQFOXGLQJOLJKWEURZQGHHSEOXHDQGEURZQDQGDUHPPRU
WDOOHULQKHLJKW,QFRQWUDVWRQWKHVRXWKVLGHWKHFKDUDFWHULVWLFRI
FRPSRVLWLRQHOHPHQWVLVPPRUOHVVLQKHLJKWZKHQWKH\DUH
FRORUHGGHHSEOXHRUEURZQ
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)LJXUH7KHFKDUDFWHULVWLFVRIUXOHVH[WUDFWHGIURPDQDO\VHV&DVH$ZLWKEDPERREOLQGVDQG&DVH%ZLWKEDPERREOLQGVDQGDOVRZLWKWKH
VDPHFRYHUDJH+LJKHUOHYHOUXOHVH[WUDFWHGZLWKGLIIHUHQFHVEHWZHHQERWKVLGHV/RZHUOHYHOSHFXOLDUUXOHVH[WUDFWHGIURPHDFKVLGHVRIIDFDGH
)LJXUH'LIIHUHQFHVLQWKHFKDUDFWHULVWLFVRIUXOHVZLWKRXWEDPERREOLQGV
)LJXUH7KHFKDUDFWHULVWLFVRIUXOHVZLWKKLJKHUFRYHUDJHZLWKRXWEDPERREOLQGV )LJXUH7KHIDFDGHRIJKDYLQJ
FDVFDGHJOD]LQJZLWKFURVVOLQHV
)LJXUH7KHIDFDGHRIKRKDYLQJD
KDQGUDLOFRORUHGLQOLJKWEURZQ
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5XOHVH[WUDFWHGIURPWKHIDFDGHVRQERWKVLGHVE\DQDO\VHV&DVH
$ DQG % WKDW DUH KLJK LQ FRYHUDJHPD\ EH VDLG WR EH SHFXOLDU
UXOHV IUHTXHQWO\ LQFOXGHG LQ DOO IDFDGHV +HUH UXOHV ZLWK
FRYHUDJH RI PRUH WKDQ  DUH VXEMHFW WR GLVFXVVLRQ UXOH
QXPEHUVZLWKEODFNEDFNJURXQGFRORULQ)LJXUH([DPSOHV
RI FRPSRVLWLRQ HOHPHQWV FRUUHVSRQGLQJ WR WKHVH UXOHV DUH
LQGLFDWHG LQ HDFK VLGHVRIQRUWK DQG VRXWKRI WKHZKROH IDFDGH
IROORZV LV D GLVFXVVLRQ RI WKH FKDUDFWHULVWLFV RI RYHUDOO IDFDGH
:KDWLVDGLVFXVVLRQRIWKHFKDUDFWHULVWLFVRIRYHUDOOIDFDGHZLWK



EDPERREOLQGV)LJXUH
&RPSRVLWLRQHOHPHQWVZLWKKLJKFRYHUDJHLQQRUWKVLGHDUH
FKDUDFWHUL]HG E\ FRPSRVLWLRQ HOHPHQWV JUHDWO\ YDU\LQJ LQ W\SH
FRORU DQG IRUP 7KH FKDUDFWHULVWLFV RI W\SHV DUH SODVWHU ZDOOV
SODQWDUUDQJHPHQWVDQGSODQNVSDQGUHOZDOOVRQ WKHOHIWVLGHRI
WKHIDFDGH$QGWKHUHDUHPDQ\FRPSRVLWLRQHOHPHQWVFRORUHGLQ
GHHS EOXH DQG IRUPHG E\ SODQH ZLWK VOLW DQG IRUPHG ODWWLFHG
SDWWHUQ ,Q DGGLWLRQPDQ\ RI WKHVH FRPSRVLWLRQ HOHPHQWV VKRZ
FKDUDFWHULVWLFVRIWKRVHPDNLQJXSSDUWRIDOOEXLOGLQJVDVZHOODV
EHLQJIRXQGLQLQVWDOODWLRQV2QWKHRWKHUKDQGRQWKHVRXWKVLGH
LQFOXGH FRPSRVLWLRQ HOHPHQWV EHORQJLQJ WR DUFKLWHFWXUDO
FRPSRVLWLRQHOHPHQWVVXFKDVWUDQVRPVFRORUHGLQZKLWHEDVH

)LJXUH6XPPDU\RIWKHFKDUDFWHULVWLFVRIIDFDGHRQERWKVLGHVZLWKEDPERREOLQGV
)LJXUH6XPPDU\RIWKHFKDUDFWHULVWLFVRIIDFDGHRQERWKVLGHVZLWKRXWEDPERREOLQGV
)LJXUH5HVXOWVIRUUXOHVVHHQRQO\LQIDFDGHVRQERWKVLGHVZLWKEDPERREOLQGV
)RXUGLIIHUHQFHVLQIDFDGHFRPSRVLWLRQHOHPHQWVVKRZQRQERWKVLGHV
40
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

DQG IRUPHG E\ VROLG ZLWK VOLW OLQH DQG SODQH RI ZRRGJUDLQ
SDWWHUQDUHSUHVHQWDFURVVHQWLUHIURQWDJHV,QDGGLWLRQFRORUVDUH
FKDUDFWHUL]HG E\ XQLIRUPLW\ ZKHWKHU OLJKW EURZQ RU FRORUOHVV
)URPWKLVLWZDVSRVVLEOHWRVKRZFOHDUGLIIHUHQFHVLQIDFDGHVRQ
HDFK VLGH GLYHUVH IDFDGHV RQ WKH QRUWK VLGH ZLWK D YDULHW\ RI
FRPSRVLWLRQHOHPHQWVVFDWWHUHGWKURXJKRXWWKHZKROHIDFDGHDQG
XQLIRUP WRZQVFDSHV RQ WKH VRXWK VLGH ZLWK DUFKLWHFWXUDO
FRPSRVLWLRQ HOHPHQWV KRUL]RQWDO HOHPHQWV IRUPHG E\ H[WHQGHG
VKDSHRIHDYHVKDYLQJWKHKRUL]RQWDOUHJXODULW\RIWKHVL]HIRUWKH
HQWLUHIURQWDJHVRIEXLOGLQJVZLWKWKHLUXQLIRUPFRORU
1H[W LV D GLVFXVVLRQ RQ FKDUDFWHULVWLFV RI WKH IDFDGH
ZLWKRXWEDPERREOLQGV)LJXUH2QWKHQRUWKVLGHWKHUHDUH
FURVV OLQHV IODW ODWWLFH ZLQGRZV FRORUHG LQ ZKLWH FRORU EDVHG
SODQH RI ZRRGJUDLQ SDWWHUQV FRORUHG LQ GDUN EURZQ DQG
KDQGUDLOVIRUPHGE\VROLGZLWKVOLW,QFRQWUDVWWKHVRXWKVLGHLV
FKDUDFWHUL]HG E\ VWRUP VKXWWHUV ZLWK EURZQ FRORUV DQG OLJKW
EURZQFRPSRVLWLRQHOHPHQWV&RQVHTXHQWO\WKHUHDUHGLIIHUHQFHV
EHWZHHQ WKH QRUWK VLGHZLWK WKHLU FKDUDFWHULVWLF YDULHW\ RI IRUP
DQGVRXWKVLGHZLWKWKHLUXQLIRUPFRORU
7KH GLIIHUHQFHV DUH IRXQG EHWZHHQ QRUWK DQG VRXWK VLGHV
FRQVLGHULQJ ZKHWKHU RU QRW WKHUH ZHUH EDPERR EOLQGV 7KH
IDFDGHRIQRUWKVLGHKDVDYDULHW\RIW\SHVZLWKEDPERREORQGV
LQFRQWUDVWDYDULHW\RIIRUPZLWKRXWEDPERREORQGV7KHIDFDGH
RIVRXWKVLGHKDVZLWKWKHLUXQLIRUPLW\DQGKRUL]RQWDOUHJXODULW\
LQFRQWUDVWZLWKWKHLUXQLIRUPFRORUZLWKRXWEDPERREOLQGV
&RQFOXVLRQ
,Q WKLV VWXG\ ZH DQDO\]HG WKH FKDUDFWHULVWLFV RI WKH IDFDGH RQ
ERWKVLGHVFRQVLGHULQJZKHWKHURUQRWWKHUHZHUHEDPERREOLQGV
LQ WKH*LRQVKLQEDVKLGLVWULFWXVLQJ,/3:HPDGH WKHIROORZLQJ
ILQGLQJVWKHFKDUDFWHULVWLFVRIWKHZKROHIDFDGHRQERWKVLGHV
ZLWK EDPERR EOLQG VHFWLRQV H[FOXGHG KDYLQJ LQGLYLGXDO
GLIIHUHQFHV DPRQJ VHYHQ GLIIHUHQFHV RI FRPSRVLWLRQ HOHPHQWV
XQGHUVXUIDFHVSDQGUHOZDOOVZDOOVZLWKH[SRVHGWLPEHUSLOODUV
VKXWWHUER[HVSURMHFWLQJODWWLFHZLQGRZVVLJQERDUGVDQGHDYHV
 WKH FKDUDFWHULVWLFV RI UXOHV ZLWK KLJKHU FRYHUDJH ZLWKRXW
EDPERREOLQGVDUHLQGLFDWHGWKHHOHPHQWVVXFKDVVWRUPVKXWWHU
LQVWDOOHG RQ WKH LQVLGHZLWK EDPERR EOLQGV DQG QR GLIIHUHQFHV
EHWZHHQ ERWK VLGHV  WKH FKDUDFWHULVWLFV RI IDFDGH ZLWKRXW
EDPERR EOLQGV KDYLQJ GLIIHUHQFHV EHWZHHQ IRXU FRPSRVLWLRQ
HOHPHQWV KDQGUDLOV REORQJ SODQH OLQH VKDSHV DQG FRORUOHVV
EDVHV  WKH SHFXOLDU FKDUDFWHULVWLFV RI IDFDGH ZLWK EDPERR
EOLQGV KDYLQJ SHFXOLDU GLIIHUHQFHV DPRQJ IRXU GLIIHUHQFHV RI
FRPSRVLWLRQ HOHPHQWV SDWWHUQV DQG KDQGUDLOV WUDQVRPV DQG
SODQHVZLWKVOLWV
)XUWKHUPRUHEDVHGRQUXOHVZLWKKLJKFRYHUDJHIUHTXHQWO\
DSSHDULQJRQWKHIDFDGHVRQERWKVLGHVLWZDVSRVVLEOHWRILQGWKH
GLIIHUHQFHVLQZKROHIDFDGHVRQERWKVLGHVZKHWKHURUQRWWKHUH
ZHUH EDPERR EOLQGV >@ WKH IDFDGH RQ WKH QRUWK VLGH DUH
FRPSRVHG ZLWK YDULRXV W\SHV RI FRPSRVLWLRQ HOHPHQWV LQ
FRQWUDVW WR LW WKH IDFDGH RQ WKH VRXWK VLGH DUH FRPSRVHG ZLWK
DUFKLWHFWXUDO FRPSRVLWLRQ HOHPHQWV KDYLQJ WKH KRUL]RQWDO
UHJXODULW\ RI WKH VL]H IRU WKH HQWLUH IURQWDJHV RI EXLOGLQJVZLWK
WKHLUXQLIRUPFRORUZLWKEDPERREOLQGVDQG>@RQWKHQRUWKVLGH
ZLWKWKHLUFKDUDFWHULVWLFYDULHW\RIIRUPLQFRQWUDVWWRLWRQWKH
VRXWKVLGHZLWKWKHLUXQLIRUPFRORUZLWKRXWEDPERREOLQGV
(QGQRWHV
,/3 LV D PDFKLQH OHDUQLQJ V\VWHP EDVHG RQ ILUVWRUGHU ORJLF ZKLFK
H[HFXWHVLQGXFWLYHUHDVRQLQJ
&RPSRVLWLRQHOHPHQWVDUHH[WUDFWHGUHIHUHQFLQJ³VWUXFWXUH´³URRIDQG
HDYHV´³ZDOOV´³PDWHULDOV´DQG³FRORU´SHUH[WHULRUVW\OHGHVFULEHGLQ
WKH ³.\RWR 7UDGLWLRQDO $UFKLWHFWXUH 3UHVHUYDWLRQ 5HODWHG 0XQLFLSDO
2UGLQDQFH *LRQVKLQEDVKL 7UDGLWLRQDO $UFKLWHFWXUH 3UHVHUYDWLRQ
'LVWULFW3UHVHUYDWLRQ3ODQ´E\WKH/DQGVFDSH3ROLF\'LYLVLRQRI.\RWR
&LW\*RYHUQPHQW8UEDQ3ODQQLQJ%XUHDX
5HIHUHQFH ZDV PDGH WR 7DEOH  ³6WDQGDUGV IRU %XLOGLQJ ([WHULRU
6W\OH 0DWHULDO DQG &RORU´ RQ ³.\RWR 7UDGLWLRQDO $UFKLWHFWXUH
3UHVHUYDWLRQ5HODWHG0XQLFLSDO2UGLQDQFHV*LRQVKLQEDVKL7UDGLWLRQDO
$UFKLWHFWXUH3UHVHUYDWLRQ'LVWULFW3UHVHUYDWLRQ3ODQ´E\WKH/DQGVFDSH
3ROLF\'LYLVLRQRI.\RWR&LW\*RYHUQPHQW8UEDQ3ODQQLQJ%XUHDX
$Q ³LVD KLHUDUFKLHV´ EDVHG RQ WKH JHQHUDOL]HG LQFOXVLRQ SURSHUW\ RI
DEVWUDFW UHSUHVHQWDWLRQ LV HVWDEOLVKHG DV EDFNJURXQG NQRZOHGJH
EHIRUHKDQG
,Q WKLV VWXG\ DQ H[SUHVVLRQ DEVWUDFWLQJ W\SHV RI HDFK DWWULEXWHV LV
SURYLGHG WR VHW DQ LQFOXVLRQSURSHUW\ IRU WKH³LVDKLHUDUFKLHV´7KHLU
UHODWLRQVKLS LV GHVFULEHG XVLQJ DQ LPSOLFDWLRQ V\PERO ³´ 6SHFLILF
H[SUHVVLRQGHVFULSWRUVDQGYDOXHVIRUFRPSRVLWLRQHOHPHQWVLQ)LJXUH
WRDUHVXEVWLWXWHGLQWRWKHULJKWVLGHDQGWKHLUDEVWUDFWUHSUHVHQWDWLRQV
DUHVXEVWLWXWHGLQWRWKHOHIWVLGH
,Q WKLVSDSHURQHRI WKHYHUVLRQVRI3URJRO$/(3+YHUZDVXVHG
$/(3+ ZDV LPSOHPHQWHG E\ 6+ 0XJJOHWRQ DQG / 'H 5DHGW LQ
3URORJEDVHGRQWKH3URJRODOJRULWKP,QSXWGDWDWR3URJROFRQVLVWRID
VHWRISRVLWLYHH[DPSOHDVHWRIQHJDWLYHH[DPSOHDVHWRIEDFNJURXQG
NQRZOHGJHDQGPRGHGHFODUDWLRQVXVHGE\3URJROWRJXLGHWKHSURVHVV
RI FRQVWUXFWLQJ D JHQHUDOL]DWLRQ IURP LWV H[DPSOHV )URP WKHVH GDWD
K\SRWKHVLVDUHFRQVWUXFWHG
&RYHUDJHLQGLFDWHVZKDWSHUFHQWDJHRIDOOH[DPSOHVLVH[SODLQHGE\D
K\SRWKHVLVH[WUDFWHGUXOH
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